The records of one hundred and four patients who had enzyme curves diagnostic for acute myocardial infarction (MI) were analyzed to determine what differences, if any, existed between the clinical course of patients with transmural myocardial infarction (TMI) and patients with nontransmural myocardial infarction (NTMI). The patients were subdivided into the two groups on the basis of accepted electrocardiographic criteria. There were no significant differences in prevalence or type of arrhythmias, occurrence of cardiogenic shock, or mortality in the hospital between the two groups. Enzymes tended to be somewhat lower in those with NTMI than in those with TMI. Clinical congestive heart failure (CHF) occurred more frequently in patients with TMI than in those with NTMI. Therefore, determining by electrocardiographic criteria whether or not a MI is transmural or nontransmural does not make it possible to predict the outcome or pattern of complications in a patient with acute myocardial infarction.
1) Chest pain of over one hour in duration, occurring within the 48 hours preceding admission. 2 2) Curves of enzyme activity indicative of acute myocardial infarctions. Patients with elevated enzymes exhibiting unchanging levels were excluded from the study.' Enzyme levels-creatine phosphokinase (CPK), serum glutamic oxaloacetic transaminase (SCOT) and lactic dehydrogenase (LDH)-were obtained serially for the first three days and subsequently as clinically warranted, except for the three patients who died within the first 48 hours.
3) Electrocardiographic considerations: ECGs, using standard 12 lead scalar tracings, were obtained on a daily basis in the CCU and every 2-3 days after discharge from the CCU. The precordium of the patients was marked to assure accurate daily repositioning of the "V" electrode. The following defines the criteria for both types of MI.
Transmural Myocardial Infarction (TMI): Recordings of Q waves with a duration ' 0.04 sec and -25% of amplitude of the following R wave in the same lead,5' 6 accompanied by transient ST elevation and followed "temporally" by T wave inversion ( fig. 1 ). Sinus bradyeardia, complete heart block (CHB), slow ventricular tachycardia, and nodal rhythm were included together, because of their slow ventricular rates, predisposition to ectopic ventricular irritability, and their response to atropine-induced Arrhythmias of electrical instability. Note that bradyarrhythmias are included under the above heading, since they constitute the potential background for development of electrical instability. Abbreviations: TMI = transmural myocardial infarction; NTMI = nontransmural myocardial infarction; VPCs ventricular premnature contraction; FVT fast ventricular tachycardia; VF = ventricular fibrillation: SB = sinus bradycardia; CHB = complete heart block; S VT = slow ventricular tachycardia. cardioacceleration.19' 22, 27, 28 The incidence of these arrhythmias is also depicted in figure 9 . Nineteen of 25 cases with sinus bradyeardia in the TMI group had inferior or infero-lateral infarction.29 Such a relationship could not be determined for the NTMI group because repolarization changes exhibited no consistent localized pattern. Complete heart block was observed in two patients in the TMI group, one with an inferior and one with an anterior MI. Four patients in the NTMI group developed CHB as a terminal event. For this reason they are not plotted in figure 9 .
Slow ventricular tachycardia with rates ranging from 60-90 beats/min occurred in both types of MI ( fig. 9 ). This arrhythmia was observed in a setting of sinus bradyeardia.28
The type of rhythm disorders depicted in figure 10 have been considered to occur with myocardial infarction-induced left ventricular dysfunction (see criteria below), although there is no substantial objective support for this belief as yet.'9' 22, 30 The prevalence of sinus tachycardia and atrial flutter-atrial fibrillation was similar in both groups. There vas an insignificantly higher prevalence of atrial premature beats and supraventricular tachycardia." in the recordings from patients with NTMI. These latter two arrhythmias occurred against a background of sinus bradyeardia.32
All but three patients who eventually developed clinical congestive heart failure (CHF) in both groups had had ECG evidence of one or more arrhythmias associated with pump failure before congestive heart failure was recognized. Conversely, however, only 45% of the TMI and 13% of the NTMI patients whose recordings showed one or more of the above mentioned arrhythmias supposedly associated with pump failure developed clinical CHF (P<0.03), as depicted in figure 10 . Atriol CHF Arrh Figure 10 Arrhythmias of pump failure-Comparison between "pump failure' arrhythmias and CHF. Abbreviations: TMI = transmural myocardial infarction; NTMI = nontransmural myocardial infarction; CHF = congestive heart failure; ST sinus tachycardia; PACs = premature atrial contractions; SVT =supraventric-ular tachycardia; AF = atrial flutter; A Fib = atrial fibrillation.
tween acute congestive heart failure and previous myocardial infarction was noted in the patients with a TMI.17 On the other hand, all patients who developed CHF as a result of an acute NTMI had had a previous TMI. The incidence of CHF was higher in the TMI group (P <0.02), as depicted in figure 11 .
Discussion

Diagnosis of Myocardial Infarction
Acute myocardial infarction is best recognized when an orderly sequence of repolarization changes fig. 10 ), although the incidence of heart failure varied markedly depending on the type of MI ( fig. I 1) . This lack of association between supraventricular tachyeardias and heart failure challenges the validity of the functional classification which associates particular arrhythmias with heart failure.30 Nevertheless, when heart failure occurred it was usually preceded by a supraventricular tachyarrhythmia complicating the MI. Pericarditis may occassionally be the activating mechanism of these arrhythmias.2
Heart Failure and Shock
As mentioned before, clinical heart failure was found more frequently in association with a TMI than with a NTMI. This may relate in part to the size as well as the location of the infaretion, and is evidenced by the generally higher level of enzyme activity seen with the TMI group when compared to the NTMI group.' Furthermore, only when there had been a prior MI did heart failure occur with a NTMI. As reported by others,17 congestive heart failure may occur with the first TMI.
Fatal cardiogenic shock occurred as frequently in both the TMI group as in the NTMI group; however, there was one difference. In the two patients with TMI a massive area of acute necrosis developed in the absence of any prior old myocardial damage. However 
